INTRODUCTION
The incidence of multiple gestation in the United States is around 1 of 80 deliveries. 1 Second-born twins are widely believed to be at a disadvantage. Compared to first-born twins, studies have shown that twin B is more likely to have lower Apgar scores, 1 -5 less favorable umbilical arterial or venous parameters, 1,2,4 -7 a higher incidence of intraventricular hemorrhage 8 and respiratory distress syndrome, 1,9 a higher perinatal mortality, 10 and a higher need for intubation. 1 The disadvantage of twin B was attributed to differences in gender, birth weight, presentation, mode of delivery, time interval between births, birth trauma, operative delivery, placental separation, cord prolapse, 11, 12 asphyxia (which increases the potential for intraventricular hemorrhage 13 and decreases surfactant production, thus increasing respiratory distress, 14 ) chorionicity, 6 and undiagnosed twins. 15 Some authors have suggested that the increased risk for twin B is limited to nonvertex second twin, 1 to infants <1500 g at birth, 1 or to multiparas. 16 Law 15 gained the impression that ''some factor or factors, the nature of which was not apparent, may be present and operating to the detriment of the second infant.'' This sounds like an echo of Hendricks' dictum 17 that the hazards for a twin fetus are more biologic than obstetric. Such a gloomy outlook for the nonpresenting twin was refuted by several studies that showed no difference in perinatal mortality, 18 Apgar score at 5 minutes, 18 incidence or severity of intraventricular hemorrhage, 8, 13, 19 or incidence of other neonatal complications. 12, 13 We conducted our study to compare twin A to twin B in the era of sonography, fetal monitoring, judicious use of inducing agents, and increased cesarean delivery rate.
MATERIALS AND METHODS
All twin gestations delivered at the American University of Beirut Medical Center between January 1984 and December 1994 were reviewed. Excluded were twins delivered before 25 weeks' gestation, those with a congenital anomaly or intrauterine fetal death (IUFD) in either or both twins, those with incomplete data and cases of twin-twin transfusion syndrome. Maternal charts were reviewed for gestational age, presentation, meconium-stained amniotic fluid, cord prolapse, mode of delivery, and intertwin delivery interval. Neonatal charts were reviewed for birth weight, Apgar score, gender, and neonatal complications including
OBJECTIVE:
To compare the perinatal outcome of the presenting twin to its co -twin.
STUDY DESIGN:
All live nonanomalous twin gestations delivered at >25 weeks' gestation between 1984 and 1994 ( N = 461 ) were identified. Twin A was compared to twin B regarding the following variables: presentation, Apgar score ( AS ) < 4 at 1 minute, AS < 7 at 5 minutes, birth weight, gender, traumatic delivery, meconium -stained amniotic fluid, cord prolapse, need for mechanical ventilation, intraventricular hemorrhage, respiratory distress syndrome, sepsis, seizures, perinatal mortality, and length of nursery stay.
RESULTS:
Except for differences in presentation, the perinatal outcome was similar in both twins regarding variables studied. This continued to hold true after subdividing according to mode of delivery, when infants with birth weight 1500 g were considered separately, and when vaginally delivered cephalic twin A was compared to the noncephalic co -twin. However, differences in some outcome variables became evident when pregnancies with only one affected member were analyzed separately.
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hyperbilirubinemia, need for phototherapy, transfusion, suspected sepsis, documented sepsis, respiratory distress syndrome, need for mechanical ventilation, pneumothorax, pneumonia, intraventricular hemorrhage, seizures, necrotizing enterocolitis, disseminated intravascular disease, heart problems (patent ductus arteriosus or heart failure), total parenteral nutrition, renal failure, trauma, neonatal death, and length of nursery stay. Outcome variables for twins A and B were compared. Placental chorionicity and cord gases were not available for the majority and, therefore, were not included as variables. The patients were then subdivided according to the mode of delivery, birth weight of either twin 1500 g, and presentation. The same variables were then compared. Finally, in pregnancies with only one affected twin, we compared twin A and B paying particular attention to the difference in neonatal mortality according to birth weight, presentation, and mode of delivery.
Chi-square and Fisher exact tests were used to compare categorical variables and the Student t-test was used to compare continuous variables. A p<0.05 was considered statistically significant. When multiple variables were compared, Bonferroni correction was applied because a p<0.05 may occur by chance alone. We found that an alpha of 0.002 would be considered significant to bring the overall alpha back to 0.05 when comparing 26 variables.
RESULTS
The total number of twins >25 weeks of gestation delivered during the study period was 517. After excluding 19 pregnancies with congenital anomalies and 18 with IUFD in one or both members, 11 with incomplete charts, and 8 with twin-twin transfusion syndrome, 461 twin pairs were entered for analysis.
A significant difference in the distribution of presentations existed between twins A and B, although cephalic presentation was 
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Perinatal Morbidity and Mortality of Twins the most common in both twins, followed by breech and then transverse presentation (Table 1) . No significant difference between the first-born and second-born twins was found for birth weight, birth weight distribution ( <1500, 1500-2500, or >2500 g), gender, incidence of growth restriction ( <10th percentile for gestational age), Apgar score <4 at 1 minute and <7 at 5 minutes, meconium-stained amniotic fluid, or cord prolapse (Table 2) . Table 3 compares the neonatal complications in twins A and B. The twin pairs were similar regarding frequency of hyperbilirubinemia, need for phototherapy, transfusion, suspected sepsis, need for antibiotic course, documented sepsis, respiratory distress syndrome, need for mechanical ventilation, pneumothorax, pneumonia, intraventricular hemorrhage, seizure, necrotizing enterocolitis, disseminated intravascular coagulation, heart problems, renal failure, need for total parenteral nutrition, and neonatal mortality. There was a tendency toward a longer hospital stay in twin A, which was not statistically significant. Three twins developed significant trauma: twin A in breech presentation that was delivered vaginally and suffered from fractured spine with immediate neonatal death, a breech-presenting twin B who had a fractured humerus, and a brachial plexus injury in twin B in breech presentation that resolved in 1 month.
The mode of delivery was vaginal in 295 twins and cesarean in 166. Only one pregnancy ended with vaginal delivery of twin A and cesarean for twin B and was included in the cesarean group. When vaginally delivered twin pairs were compared, twin B had a higher incidence of Apgar score <4 at 1 minute, but this did not reach statistical significance (13 [ We had 54 twin sets with either or both twins 1500 g. The neonatal outcome of twin A was compared to twin B in this subcategory, and there was no significant difference regarding all studied variables. There was no significant difference when vaginally delivered twins and twins delivered by cesarean were Ten cases of abruptio placentae complicated our 461 cases leading to the neonatal death of both twins in one case. Forty-two cases were diagnosed on the delivery table, 31 of which delivered vaginally. Neonatal death complicated 5 of these cases (both twins in 3 cases and twin B in 2). In vaginally delivered twin gestations (N=295), the interval between delivery of twin A and twin B was >15 minutes (maximum of 30 minutes) in 6 cases. Of these cases, neonatal death occurred in twins A and B of the same 31-week pregnancy.
When only one twin had a given complication, the probability of the presenting twin being the affected member was significantly higher for sepsis, hyperbilirubinemia, need for phototherapy, and necrotizing enterocolitis ( Table 4 ). The incidence of twin B being the affected member was significantly higher for low 1-and 5-minute Apgar scores, need for intubation and mechanical ventilation, respiratory distress syndrome, and neonatal mortality. With Bonferroni correction, the higher risk for sepsis, hyperbilirubinemia, need for phototherapy, and necrotizing enterocolitis in twin A disappeared. However, the increased risk in twin B for low Apgar scores, intubation, mechanical ventilation, and respiratory distress syndrome persisted. The higher neonatal mortality in twin B became nonsignificant.
The probability of neonatal death was significantly higher in twin B for birth weight ranges <1500 g and 1500 to 2500 g ( Table 5 ). Mode of delivery did not appear to have an impact. There was no significant difference in neonatal death when twin B weighed >2500 g.
DISCUSSION
Historically, second twins have had a significantly worse outcome than first twins; 1 however, most of the studies showing an increased adverse outcome in the second twin were done at a time when the second twin was not monitored and often not diagnosed until after the delivery of the first twin. 20 The most consistent finding in the literature was a poorer immediate neonatal outcome including Apgar scores at 1 and 5 minutes and cord pH and gases. Eskes et al. 4 reviewed 76 twins and demonstrated significantly lower Apgar scores and increased rate of arterial acidemia in the second twin. They attributed these findings to factors such as female gender, prematurity, low birth weight, and instrumental delivery. Nakano and Takemura 2 studied 103 pairs and reported a higher incidence of low Apgar score at 1 and 5 minutes in twin B, and PO 2 and PCO 2 favoring twin A. They stressed that twins <2500 g and delivered vaginally as nonvertex were particularly at a disadvantage. Young et al., 3 in a review of 80 sets of twins, found that the first-born twin is favored and that the most consistent finding was a higher umbilical venous PO 2 , a lower umbilical PCO 2 , and better Apgar scores. These differences could not be attributed to the route of delivery, interval between individual twins, presentation, or zygosity. They concluded that the difference is inherent in the physiologic alterations following the birth of the second twin and hypothesized that the reduced uterine size 
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following the birth of the first twin might decrease intervillous blood flow resulting in less respiratory exchange between the second fetus, still in utero, and the placenta. Poorer pregnancy outcome in twin B has been previously linked to differences in gender, birth weight, presentation, mode of delivery, intertwin delivery interval, birth trauma, operative delivery, placental separation, cord prolapse, chorionicity, and undiagnosed twins.
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Our study is one of the largest from a single center comparing twins A and B for a multitude of outcome variables. It shows that in the 461 twins studied, the outcome of twin A seems to be similar to that of twin B, irrespective of the mode of delivery or presentation. In our series, there was no significant difference in gender, birth weight, or incidence of cord prolapse between twins A and B. Abnormal presentation was more common in twin B, which has been previously reported; 15, 21 however, when comparing twins A and B in vaginally delivered vertex/nonvertex, no significant difference in outcome was detected and significant trauma occurred infrequently. Similarly, there was no significant difference between the twins when cases with abruptio placentae, undiagnosed twins, and prolonged interdelivery interval were studied separately. It is worthwhile mentioning that 35 of the 42 undiagnosed twins were delivered before 1990 when ultrasound was implemented as part of the routine antenatal care at our center.
Chen et al. 12 studied 44 twin pairs <1501 g and reported that twin A and twin B had similar cord pH, Apgar scores, growth restriction, respiratory distress syndrome, bronchopulmonary dysplasia, and mortality rates. They reported that gender and growth restriction rather than birth order were significant determinants of neonatal outcome. Males were more susceptible to bronchopulmonary dysplasia and growth-retarded infants were at a greater risk for sepsis and mortality. Morales et al. 8 have studied the differential risk of intraventricular hemorrhage in twins A and B <1500 g. They combined their data with that of other reports attaining a total number of 302 twins. Intraventricular hemorrhage occurred in 15.2% of twin A and 19.5% of twin B, p=0.198. Hacking et al. 9 reported on 56 premature twin pairs discordant for respiratory distress syndrome and found a significantly increased risk (OR=2.7) of this complication in the second born. Prins 1 studied a total of 200 twin sets and subdivided them according to birth weight, mode of delivery, and presentation of the second twin. The outcome of twin A was similar to that of twin B when birth weight of twin B was >2500 g. However, twin A faired better than twin B when twin B was <2500 g, particularly with vaginal delivery, abnormal presentation, and birth weight <1500 g. Placentation and interval between vaginally delivered twins did not affect outcome. In our series, neonatal outcome of twins A and B was similar for infants >25 weeks but 1500 g at birth regardless of the mode of delivery; however, the number was small (54). These findings agree with those of Ziadeh and Badria who found no advantage of cesarean delivery in 108 sets of twins weighing <1500 g. 22 There is also disagreement in the literature regarding differences in perinatal mortality, with some authors reporting 30% to 50% higher mortality rates in the nonpresenting twin. 1 McCarthy et al. 21 found no significantly increased risk of neonatal death in the second-born twin in a series of 7001 liveborn twins. The crude relative risk for neonatal death of twin B was 1.2 (1.0-1.4) and it became 1.1 after correcting for difference in weight. Other variables, including presentation and mode of delivery, did not affect this relationship. Wyshak and White 23 in 1963 reviewed 28 studies , comprising 24,194 twins. The perinatal mortality in twin B (7.3%) was significantly higher than that in twin A (5.6%) although the difference was not significant in some of the studies included in their meta-analysis. However, most of these studies did not control for differences in birth weight between twins A and B. Naeye et al. 24 in their review of 305 sets of twins found no significant difference between the presenting twin and its co-twin regarding perinatal death rates; however, the perinatal mortality due to large placental infarcts was 2.3 times and due to fetal hypoxia of unknown cause was 1.7 times more frequent in the second than in the first twin. Robertson, 16 in his review of 450 twins, found that 56% of perinatal losses were in second twins. He identified possible contributing factors to perinatal mortality in twin B including undiagnosed twins and cord prolapse. Robertson reported similar perinatal mortality if twin B was delivered as vertex or breech when the birth weight was >2500 g and stated that birth weight is more important than the method of delivery employed. The interval between twin delivery was not found to be significant where the perinatal mortality with up to 1-hour delivery interval was comparable. 16 Although the neonatal mortality rate was higher in twin B compared to A (85 of 1000 vs 63 of 1000, NS) in our series, this difference did not reach statistical significance. This was true regardless of presentation, birth weight, or mode of delivery. Undiagnosed twins, abruptio placentae, and interdelivery interval did not appear to play a significant role.
Differences in the outcomes of our cases became more evident when taking into consideration pregnancies where only one twin was affected disregarding pregnancies where both members were affected for that variable. Thus, the probability of twin B for having low Apgar scores at 1 and 5 minutes, for requiring intubation and mechanical ventilation, for developing respiratory distress syndrome, and for neonatal death was significantly higher than twin A. In addition, the probability of neonatal death of only twin B was also found to be significantly higher for smaller birth weights in twin B ( <1500 and 1500-2500 g). This is in agreement with previous reports. 1 -5,10,14 However, the probability for hyperbilirubinemia, phototherapy, necrotizing enterocolitis, and sepsis was higher for twin A. The higher susceptibility of twin A to infection and its related complication (necrotizing entercolitis) may be due to the fact that twin A is more prone to acquire ascending infection due to its proximity to the birth canal.
In conclusion, although the outcome of first-born twin seemed to be similar to that of second-born twin regardless of the mode of delivery, presentation, or birth weight, differences in some neonatal outcome parameters were evident when pregnancies with only one affected member were analyzed separately. This information is helpful in counseling women with twin gestations.
